Abstract
Introduction
It has been well documented that structural anatomic variations such as pneumatization of the middle turbinate (concha bullosa) can contribute to the development of chronic rhinosinusitis through blockage of the normal sinus drainage pathways. While much research on chronic rhinosinusitis and functional endoscopic sinus surgery has focused on the osteomeatal complex, less attention has been paid to the potential role ofthe superior turbinate in the etiology of sinonasal symptoms.
In 1939, Van Alyea described pneumatization of the superior turbinate in his study of the ethmoid labyrinth in 100 midsagittal cadaveric specimens.' Under direct vision, he identified a superior turbinate in 67 specimens. Of these 67, he found ethmoid air cells in 38 (57%). However, Van Alyea did not correlate this finding with the development of sinus disease.
In 1991, Stammberger reported a small series of patients with superior turbinate pneumatization whose symptoms were significant enough to warrant surgical intervention.' In these patients, the pneumatized superior concha was bilateral and extended anteriorly between the middle turbinate and the septum, resulting in mucosal contact-point headaches and causing anosmia/hyposmia by obstruction of the olfactory cleft.
Given the potential role of a pneumatized superior turbinate in the etiology of sinonasal disease, we conducted a study of its prevalence in patients with chronic rhinosinusitis.
Patients and methods
For this prospective study, we examined conventional high-resolution computed tomography (CT) scan s of the paranasal sinuses in 100 consecutively presenting patients (200 sides ) who were bein g evaluated at the New York University Medical Center for sym ptoms of chronic rhinosinusitis . All scans were performed in the direct coronal projection; contiguous 3-mm-thick images were obtained perpendicular to the hard pal ate through all the paranasal sinuses with the use of a standard algorithm and 14-cm display field of view. All CTs were reviewed in bone and soft-tissue window settings byasingle observer (A.a.N.).Specific attention was paid to the superior turbinates. The CTs were examined for the presence of unilateral or bilateral pneumatization of the superior turbinates.
Results
Pneumatization of the superior turbinate was seen on 44 of the 200 sides for a prevalence of 22%. In all, 27 patients (27%) had pneumatized superior turbinates; bilateral pneumatization (figure 1)was present in 17pa-tients (17%) and unilateral pneumatization in 10 (10%). Among the 10 patients with unilateral pneumatization, this finding was more common on the left side (n = 7) than on the right (n =3).
Discussion
The superior turbinate is a projection of the ethmoid bone, and it forms the medial boundary of the superior meatus, into which the posterior ethmoid and sphenoid sinuses drain (figure 2). Of the 100 cadaveric specimens studied by Van Alyea, 96 had posterior ethmoid cells that drained into the superior meatus. ' While isolated sinusitis involving the posterior ethmoid and sphenoid sinuses is rare, it is possible that pneumatization of the superior turbinate contributes to chronic rhinosinusitis of these posterior sinuses within the context of more diffuse sinus mucosal disease. In a study of paranasal sinus bony abnormalities on coronalplane CTs, Bolger et al found that pneumatization of the inferior or bulbous portion of the middle turbinate was significantly more common in patients who had sinusitis-like complaints than in patients without such symptoms (35.3 and 13.9%, respectively; p = 0.042).6
The authors made no mention of superior turbinate pneumatization in their report, but it is unclear whether Volume 87, Number 10 they did not observe it or did observe it but did not report it. Limiting the focus of functional endoscopic sinus surgery to the osteomeatal complex in a patient with a pneumatized superior turbinate may theoretically contribute to a failure of adequate drainage of the posterior sinuses along their natural pathways and the persistence of sinus-related complaints.
Ariyureketalstudied 52patients with normally aerated posterior ethmoid cellswho underwent CT examination prior to endoscopic sinus surgery." They found that 25 patients (48%) had at least one pneumatized superior turbinate; 14 of the 52 patients (27%) were affected unilaterally and 11 (21%) bilaterally. Their overall number of positive findings was closer to that of Van Alyea(57% of specimens) than ours was (27% of patients), but it was still nearly 10% less.
It is noteworthy that the prevalence of superior turbinate pneumatization on CT in our study was only N-positive neck disease did worse than those who were N-negative in terms of 3-year survival-33 and 75%, respectively.This would suggestthat aggressivetreatment of the neck is warranted. Still, in view of the small size of our sample, it is difficult to draw any strong conclusions regarding these prognostic factors.
In conclusion, buccal SCC is an aggressive cancer that is associated with a high rate oflocoregional recurrence.P For patients with tumors of all T categories ,we believe that loco regional control and survival may be improved with a combination of surgica l resection and postoperative radiation therapy. Because patients with neck disease tend to do poorly, aggressive treatment of the neck is recommended.
22%. It is possible that the degree of mucosal disease and the presence of nasal polyps in our unse lected group of patients with chronic rhinosinusitis obscured the presence of some pneumatized superior turbinates on conventional high-resolution CT. Also, it is difficult to assess whether all the pneumatized cells that Van Alyea observed under direct vision would be detectable by CT.
In addressing the superior turbinate surgically, one must be cognizant not on ly of its anatomic relationships , but also its role in the distribution of olfactory muco sa. The structure should be manipulated gently because an aggressive debridement might damage the olfactory mucosa or disrupt the cribriform plate and cause a cerebrospinal fluid leak.
Further studies of superior turbinate pneumatization that corre late symptoms, treatment, and outcomes with radiographic findings may help elucidate the impact that such pneumatization may have on the etiology of sinus and nasal symptoms. Also, a greater awareness of the superior turbinate by oto laryngo logists and radiologists during the treatment of sinus and nasal disease may help to further define the significance of this superior turbinate pneumatization. Finally, otolaryngologists should have a good understanding of the anatomic relationships of the superior turbinate when considering it in the pathophysiology of a sino nasal disease process and, of course, when addressing it surgically.
